Effect of protein backbone folding on the stability of protein-ligand complexes.
The role played by the degree of folding of protein backbones in explaining the binding energetics of protein-ligand interactions has been studied. We analyzed the protein/peptide interactions in the RNase-S system in which amino acids at two positions of the peptide S have been mutated. The global degree of folding of the protein S correlates in a significant way with the free energy and enthalpy of the protein-peptide interactions. A much better correlation is found with the local contribution to the degree of folding of one amino acid residue: Thr36. This residue is shown to have a destabilizing interaction with Lys41, which interacts directly with peptide S. Another system, consisting of the interactions of small organic molecules with HIV-1 protease was also studied. In this case, the global change in the degree of folding of the protease backbone does not explain the binding energetics of protein-ligand interactions. However, a significant correlation is observed between the free energy of binding and the contribution of two amino acid residues in the HVI-1 protease: Gly49 and Ile66. In general, it was observed that the changes in the degree of folding are not restricted to the binding site of the protein chain but are distributed along the whole protein backbone. This study provides a basis for further consideration of the degree of folding as a parameter for empirical structural parametrizations of the binding energetics of protein folding and binding.